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To solve the structure of a membrane protein to atomic resolution is still a challenging task. Apart from conventional crystallization techniques the use of lipidic cubic phase (LCP) is of growing interest and was successfully applied to crystallize a number of G protein coupled receptors [1] [2] [3] [4] . The LCP three-dimensional networks consist of a continuous bilayer defined by two distinct water channels, referred to as bicontinuous networks. Most commonly monoolein (MO) is used, forming cubic phases at temperatures suitable for crystallization.
A versatile tool to study this phase behaviour is x-ray diffraction analyzing the data in the small angle regime. Fitting scattering models to the experimental data allows to identify structural changes in the aqueous and the lipid bilayer subcompartments.
To make use of the cubic phase and to facilitate the crystallization of membrane proteins, detergents, precipitants and other additives need to be added. These chemicals tend to destabilize the network structure. Therefore it is crucial to understand their impact on the phase behaviour.
These effects are studied by addition of detergents and precipitants, known to facilitate the crystallization of membrane proteins, according to a ranking from the Membrane Protein Data Bank. In preceding experiments, depending on the type of detergent or additive and the concentration clear differences in the phase boundaries could be detected.
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Crystal growth and characterization of 4-(dimethylamino) benzaldehyde doped TGS Crystals S.M.Dharmaprakash, Chitharanjan Rai Department of Physics, Mangalore University, Mangalagangotri 574 199, (India) . E-mail: smdharma@yahoo.com
Single crystals of 4-(dimethylamino) benzaldehyde doped ferroelectric Tri Glycine Sulphate (DBTGS) were grown by slow evaporation from its aqueous solution at ambient temperature, using solution growth method. Solution grown DBTGS crystals were characterized by dielectric and pyroelectric measurements. The capacitance of DBTGS was measured using HP 4194A impedance/ gain phase analyzer at 10 kHz at a cooling rate of 1 o C/min using Metler hot stage FP90 and the pyroelectric current was measured using Keithley 610C electrometer over the temperature range of 30 to 60 o C in the ferroelectric direction. The direct method of Byer and Roundy was used for the measurement of pyroelectric current. The sample preparation and the measurement technique used in the measurement of capacitance are discussed in detail. Pure TGS crystals exhibits ferroelectric phase transition at 48.5 o C with ε' peak 8800 . However for doped DBTGS crystals phase transitions is observed at 51 o C with decreased ε' peak (1930). Higher Pyroelectric coefficient was observed for the doped DBTGS crystal. The doped crystal was irradiated with graded dosages from 5 kGy to 80 kGy electron beam from 8MeV Microtron (Energy-8MeV, pulse current-50mA (max), pulse duration-2.5µsec, pulse repetition rate-250 Hz (max)) at room temperature and radiation effects on the dielectric and pyroelectric properties of the crystals were investigated. The dielectric study shows that there is a gradual reduction in dielectric constant at T C and shifting of Curie temperature towards lower temperature region with increase in electron radiation dose. The material figure of merit (Fv) was found to be higher for the irradiated crystals.
Keywords: crystal growth, TGS crystals, ferroelectric
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Generation of high quality crystal surfaces of small soft organic crystals
Benjamin Dicke, Dennis Goeries, Abul K. Mottakin, Stephan Roth, a Edgar Weckert, Alke Meents, Deutsches Elektronen Synchrotron (DESY) - Hasylab, 22607 Hamburg, (Germany) . E-mail: benjamin. dicke@desy.de
In a time resolved micro-crystallography experiment the X-ray beam is focused to a size of a few microns. This allows probing a small crystal volume very close beneath the surface, where high populations of the excited state can be generated (visible pump light has penetration depths of a few microns only at the absorption maximum) [1] . Such experiments require well defined and low-roughness crystal surfaces. Traditional crystal polishing methods can not be applied for many organic crystals due to their softness causing them to crack.
Therefore we have developed and tested different methods to obtain the required quality and low roughness surfaces of soft organic crystals. All polishing methods are based on a high speed air bearing which can be equipped with different tools. The crystal is mounted on a piezo driven x-,y-,z-stage and can be moved with respect to the polishing device.
Beside different conventional polishing heads containing diamond grains of different sizes a custom made dimaond cutting tool was used. It consists of a monocrystalline diamond knife which is rotating perpendicular to the crystal surface.
The crystal surfaces generated with the different methods were characterized by atomic force microscopy (AFM). We used tapping mode imaging to reduce the forces on the crystal during the scanning process. The best quality surfaces possess a root-mean-square (rms) roughness of 5.3 nm for a 5 μm x 5 μm area. The rms roughness for a 80 μm x 80 μm area which corresponds to about 75 % of the whole crystal surface is about 14.8 nm.
We also cutted crystals using a commercial microtome suitable for electron microscopy sample preparation. Surfaces with a rms roughness of 4.7 nm for a 50 μm x 50 μm area and 2.9 nm for a 5 μm x 5 μm area could be achieved.
One big advantage of the air bearing cutting device compared to the microtome is the fast and easy processing of a large amount of crystals with high quality surfaces suitable for crystallographic and related experiments.
The figure below shows the histograms of height levels of a crystal polished by a conventional polishing head (A) and a crystal polished by the diamond knife tool (B). [1] A. Meents et al, J. Appl. Cryst. 2009, 42, 901-905. Keywords: organometallic, AFM
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Compositional distribution of isomorphic crystals during spontaneous crystallization
Lyudmila Kryuchkova, Marina Sinai, Arkady Glikin, Department of Crystallography, St.Petersburg State University, St. Petersburg (Russia) . E-mail: 2106@list.ru A non-trivial bimodal distribution of crystals in the isomorphic composition was revealed at spontaneous mass precipitation in aqeuos solutions. Crystal ensembles of the series (Pb,Ba)(NO 3 ) 2 , (Co,Ni)(NH 4 ) 2 (SO 4 )•6H 2 O, (Co,Ni)K 2 (SO 4 )•6H 2 O, (NH 4 ,K)H 2 PO 4 , (Al,Cr)K(SO 4 ) 2 •12H 2 O, and K(Cl,Br) were precipitated during 10-15 s in solutions of various isomorphic ratios at the supercoolings 10 °C and 20 °C. Precipitates were dried by filter paper after the solution decantation.
The isomorphic ratios in individuals of each the series were determined for random samplings of 100-120 individuals and some control samplings up to 400-500 crystals. X-ray fluorescence was used for (Co,Ni) (NH 4 [4] . XRPD was used for the probes of K(Cl,Br), sieved to the fractions <10, 10-30, 30-50, 50-100 and >100 microns. Isomorphic compositions of crystal ensembles (NH 4 ,K)H 2 PO 4 and K(Cl,Br) were also estimated by means of X-ray micro-tomography (SkyScan 1172).
The compositional distributions are asymmetric with two modes. However the bimodality is not quite clear sometimes due to such samplings were selected without the finest fractions. The distributions are sensitive to the probe total composition and supercooling: the peaks move regularly to one of the end-member. The XRD measurements for the series (Pb,Ba)(NO 3 ) 2 and K(Cl,Br) displayed a nonlinear function of the composition on crystals sizes [3] . The compositional bimodality is coordinated with that of the surface nuclei observed by AFM on a crystal surface of the mixed potassium-rubidium diphthalate [1] . This is in accordance with a high dispersion of crystal composition measured on a surface of grown (Pb,Ba)(NO 3 ) 2 -crystals [5] .
The compositional bimodality can be understood by the developed concept of mixed crystal formation [1, 2] . It establishes nucleation of two kinds caused by kinetic factor and displayed by modified concentration diagrams.
Results obtained by different analytical methods show that spontaneous mass crystallisation as well as monocrystal growth of solid solutions lead to formation of crystals with rather complex compositional distributions. These data confirm substantially the concept of mixed crystal formation [1] . Support by RFBR grants (10-05-00891, 10-02-01303) is gratefully acknowledged.
